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Totally Laparoscopic Aortohepatic Bypass for Aortic Debranching
During Endovascular Thoracoabdominal Aneurysm Repair
C. Bakoyiannis,* C. Cagiannos, S. Wasilljew, L. Pinter and R. Kolvenbach
Department of Vascular Surgery and Endovascular Therapy, Augusta Hospital Du¨sseldorf FRG, Germany
Introduction. Endovascular grafting of the aorta is gaining widespread acceptance for treating aortic aneurysms. Para-
renal aneurysms or thoraco-abdominal aneurysms may be a relative contra-indication for endovascular aneurysm repair
(EVAR) unless visceral vessels can be debranched.
Report. We describe a case of thoraco-abdominal aneurysm extending from the descending thoracic aorta to the level of
coeliac artery. A totally laparoscopic retrograde aorto-hepatic bypass was performed in conjunction with endograft exclu-
sion of the aneurysm and coverage of the coeliac artery ostium.
Discussion. Laparoscopic debranching of visceral vessels extends the indications of EVAR.
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Endovascular procedures for aortic aneurysm repair
(EVAR) are a well established alternative to open
surgical procedures particularly in patients with
increased comorbidity.1 However limitations remain.
One of the most important exclusion criteria is in-
volvement of visceral arteries in the sac of the aneu-
rysm. Recently, hybrid techniques with open visceral
artery revascularization have emerged as alternatives
to reduce contraindications for EVAR.2 Laparoscopic
aortic procedures can be performed in patients with
aneurysmal and aortoiliac occlusive disease.3,4 Lapa-
roscopic adjuncts such as banding, evacuation of
thrombus or clipping of lumbar arteries have been
used to treat complications and improve results
following EVAR.5 Similar to conventional, open
bypasses, laparoscopic revascularization of visceral
arteries may be used to debranch the aorta, to expand
the indications for EVAR.
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A 70 year old male had a thoracoabdominal aneurysm
extending from the descending thoracic aorta to the
coeliac artery. The patient had severe chronic obstruc-
tive pulmonary disease (COPD) and two recent myo-
cardial infarctions. Endovascular repair was felt to be
contra-indicated, because the coeliac artery arose from
the aneurysm. To allow EVAR it was necessary to land
the endograft distal to the coeliac artery. A totally
laparoscopic retrograde aorto-hepatic bypass was per-
formed in order to avoid compromising hepatic blood
flow. We used a 14 7 mm bifurcated Dacron graft
and oversewed the origin of one limb in order to
have a large main body for the laparoscopic aortic
anastomosis. Next a 6 mm PTFE graft was anasto-
mosed to the 7 mm free leg of bifurcated graft. The
PTFE graft was tunnelled anteriorly to the pancreas
and anastomosed to the common hepatic artery
(CHA). We chose these conduits because the PTFE
graft is better manipulated laparoscopically for anas-
tomosis to small vessels and Dacron significantly
decreases bleeding during declamping of the aorta.
To exclude the aneurysm, 2 thoracic aortic stent
grafts, (Talent, Medtronic Vascular, Santa Rosa, Calif,
42 mm diameter) were deployed through the right
femoral artery (Fig. 1).
174 C. Bakoyiannis et al.Fig. 1. Totally laparoscopic retrograde aortohepatic bypass (yellow arrow) to the common hepatic artery (blue arrow).
On the right side preoperative angiography of the aneurysm (white arrows: celiac trunk and superior mesenteric
artery).Laparoscopic Approach
The patient was placed on a beanbag with the left side
uppermost and tilted 20 to the right. By tilting the
operating table, the patient could be rotated almost
70 degrees facilitating the visceral rotation to the right.
We used the modified Apron technique as described
by Dion3 to expose the infrarenal aorta. The left hemi-
colon and splenic flexure were mobilized and Gerota’s
fascia overlying the kidney was exposed. The spleno-
colic attachments were divided to allow safe rotation
of the left colon medially and inferiorly. Using the
ultrasonic dissector (Tyco, Healthcare), the lesser sac
was entered in the avascular plane along the greater
curvature of the stomach. This allowed assessment
and blunt dissection of the anterior surface of the
pancreas. Laparoscopic exposure of the CHA was
performed by incising the lesser omentum. The ma-
noeuvre was performed with the patient supine, the
table rotated 20 to the left with the surgeon standing
on the right. The lesser sac was entered next to the
lesser curve. After retraction of the stomach inferiorly
and the liver superiorly using a laparoscopic retractor,
the CHA was gently dissected and controlled with
doubled vessel loops. A flexible laparoscopic tunneler
(Carl Storz, Germany) was inserted diagonally to
Eur J Vasc Endovasc Surg Vol 34, August 2007traverse the lesser sac in front of the pancreas to the
CHA (Fig. 2).
The aortic anastomosis was performed first with
3-0 prolene sutures using a laparoscopic partial occlu-
sion aortic clamp (Carl Storz, Germany). The hepatic
anastomosis was performed with 6-0 prolene sutures
(10 cm length). By using doubled vessel loops secured
with laparoscopic clips, the CHAwas controlled prox-
imally and distally without obscuring the field or
suture with vascular bulldogs. Finally the proximal
CHA was ligated using laparoscopic clips.
Discussion
Conventional open repair of pararenal or thoracoab-
dominal aneurysms, even though well established, is
associated with significant morbidity and mortality.6,7
This paper describes the first case of totally laparo-
scopic debranching of the celiac artery. A combined
surgical approach to restore perfusion of visceral ves-
sels is necessary for EVAR in cases with complex
aortic aneurysms. EVAR combined with surgical
revascularization of visceral arteries allows successful
minimally invasive exclusion of the aneurysm.8 Many
methods have been described for revascularization,
175Aortic Debranching During ETARwhich require a long midline or extended bilateral
sub-costal incisions. Branched stent grafting is a possi-
bility but this is expensive and should be regarded as
experimental until new technology becomes commer-
cially available.9
Totally laparoscopic aorto-mesenteric bypass has
previously been described by Coggia et al.10 We
believe that laparoscopic debranching of visceral
arteries, albeit technically demanding, is feasible.
Limitations include the need for advanced laparo-
scopic training with the ability to perform intracor-
poreal suturing quickly, availability and expense of
laparoscopic instruments. The advantage of laparo-
scopic aortic surgery is the avoidance of long
incisions. By achieving extensive exposure without
the pulmonary derangements caused by midline
laparotomy, laparoscopy reduces the complications
Fig. 2. Schematic representation of laparoscopic aorto-
hepatic bypass (fat arrow: Dacron graft, thin arrow: PTFE
graft, long arrow: laparoscopic clips to the common hepatic
artery).associated with conventional open management of
complex aneurysms.
Conclusion
With improved laparoscopic technology, total laparo-
scopic debranching of visceral arteries may become
used more widely, however, surgeons must acquire
advanced laparoscopic skills to be able to perform
these procedures safely and with acceptable clamp
times. Further studies are required to prove the utility
and durability of these hybrid techniques.
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